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(57) 

f- hmmm 1 1 ^ltis i o cpst 
i<Dmmm2 otK«isii;K$*-c»»«2 3£ffl#>& 

*, » 2 2 1 £fg 1 W^m^ 2 0 

■frTJgjfcU ^©t. S2ffl#H2 1 2 3± 

(c+RSMS&IBIi 5<ta>hD-;i,y-hCG^i0# 

t§2 oKS&tts-rricajrr*. !iio*ti2o«t 

12 2*^iSE$-a-^. ^2lti2Ufiffly7hffif 

-h*ft»«ll 1 *»J«UT*{bBI5ih*HSJCtt. $ 1 * 
HH2 0Of^tJ0»C»Tfl»*r*««feJB*fflt»-5. 
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mmrni] *m&&mz. y-b&mm. 7n-f 
mismmatixuzr— hiiii^ti.^tu 

nxv>* h \yy^-\z^xn,n.mzmm^m-&nx^^ 

mmya-'T^ y??- Mi, fflta h uy^mfflizy&z 
^mftmmonmizmw- bmmm&it-Lxmm-zn 

ffi<E»*«*3 .ttf wiesi 2 ©iiic, mmw. i ©«^ 

[»*B2] fJfB!gl©#mJi<tfiutB3§ 2 ©#*)!£ 
1 JcffiiR©*i»#EttS«. 

«ftLTH5i*U 1 CEfOfi#Et*l. 

[»**4] trffi¥«#iBttSB». m^&uzmmm 
mznx^&fflknmd.*^) h7>-^^cj;o«i« 
snsfrtB h uy^iz &-DX'uJ5$uzmmttmznx^z> 
ffl»©h5>^^59t, ^mh^y-yxprnoymm* 
n^nizmmznx^zmiRh^yzsxfii&^ii,. 
ffimm2<Dmnm\3.. mimb^y^x^mzm^-r^n 
Ufax^^v b^y-yx^^tiz^m^ri. mmnijfa 

[»*3fi5] HufBm2©*«g«, ^©^&<<hfcT 

<Dmmm>tf£*\zmzmMi®±.\zm&Lx^2>mi!zm3 

[it 6 ] migem 2 <Dmmm<Dm&w*n?nte. 
T*m&£&£izM&iznx^2>mMm5iz$ffi<D¥m 

^»**««c»ricsnrt»Jc«»«jiA«3te«isnxt»* h 
u^^jcfcoxttawjcieakiwtanx^s^sMMEift 

a»m±izmmif- bmmmzftLxwLmm hi/>? 



5=-« i^K tiMfflSB^ t \z m i b h u > © n □ m ±js iz 
m&i,x^z>±mffiii. fr<bffii&-£n, 
mmmmmmm b vy^t^mm±-mmzmr^ s 
x3fe*snx^*¥3MMe«£«. 
[§#*ig 8 ] fiiBy- bmmitwim*^ 1 ) b ?>i?x 

txDyu—j-j y^f — bx$> 0. 
S^7D-r^^'-Ml:, 4"|BJ*6#BI*^LX«r 
f3=i > h D-jUy- KAt««snX^*»*^ 7 (CfBtE 
©^agttiEI&SE. 

ansfrfB h i/>^tCcfcoxff*[Sitc$6^ii$nx^-5 

89i2y- httBtt. mrIB h y >*J7.5>m\zm3F?Z>ft?5 

m o&ommmvi b y >> ? t. ^ttsrifflxa-Btsnx^fc 

y-Mft«Bt*^UX^#fl:SS±t*JB-r*IRt:. SfT 
©©jfi73SX*oX. 

»K*^bX*«»#»«©*ffifcffl-r*SB 1 

4>& < <h 1> HtffB-77 7? (^] C»ltS*it "fe XJ^fiE L . 

SB1 ©*«JB©»*IHII«rt©WIB*illft:at«W»*«m 

*6^X««6iA^. 

B5IBmi©^Si:i: : blCHtFlB70-^^ h& 
*JST*» 2 mJgBm 1 ©«m®±(c«mw 

t n > h D-;uy- h^mriB^ i ommm izmMtai? 

1 1 ] WfB^feiBfeiKj^rai^iiA/^:^, h3IB^ 1 
Tl>yf>^h77"I£ML, 

^©S!jg73r£. 
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mmm J5$nzm <o n- o mm h <? > * mt#« l 
tz^m&m i o izmm<n*mmz&giW.<Dm&jjm„ 
nmm i 3 ] mam 2 (omnm\z. < 1 *> we 

E«&fg©3Sj§7m 

1 5 3 stEfg 1 ©sranis Jewess 2 

««©»J«Ttt. *2©i»*JH©WBBhU>5 1 ©(Biai* 

iS]ic*3it^iiB^^ 1 e>mmm<Dmm$8<k 0 je< 

[W*B 1 6 3 ffiESS 1 0illttj|£<J:tf AMES 2 (DM 
$v^^tL-T*t[ie^^iJPX-r^r<!:tCj;-pT. ?U77ft 

icja^jsgg^n-s^^'j h yy^x^m^mmz-tti^ 
nmmzn%m]Rh7>i?^?<»w*&nmz3z,^-c. m 
turn 2 (Dmmmz'frjjfaizm o^sa*? h yy^x^m 

T#*Lfclr>3S*Hl 6 CEtt®¥i*tt£tt&B<Z)StiB 

zftisT^mft&mzmm-rzmz. ffim^mftmrnz 
is.< t^~ttmzm&^&h : 7>i?7.5>m$:m%mz 

■a-, 

»S8B#<fc 9AME h U>^09ttm^Mn«(c«j2:<MG 



[89*3B 2 0 3 «HB1ittJi*J:tfflWBy— f>««<0JB 

[W*«2i3 ii2y-Mi©M©^, y-hf 
^^iLTWE^SSnXT-Sitlwi-oT, ^iRjtCIfi 

[0 0 0 13 

t h uy^&ttm&ftizmi&UT-tji-mmzm'h-rz 

[0 0 0 23 

[«6#©«*3 IB«E, yu— >if 7— bM<D7F#5£ 

a«, -?-rotf>-cat)-fe;u-y-'fX©iffi/jN^nitgT*o, ±m 

[0 0 0 3] NANDa777ya^t'Jtt. 
j/^E'J hy>it7>*&W.mzmffil,. fcfs/ h^<h©n> 
h*^JRtf«y hT**-r-5dt(rJ:0. 1 f7h3 
7c 0©*24«J&-fe;i'ffifgco*g/J^ nlffit LTcfecor* 
•So ^ffi. Hfflfc?nt05NANDS777->a/ ; E 

S^&»«ttSf Si UTL O C O S (Local Oxidation 
of Silicon)t££ffl^Tt^-5. Lt^U LOCOSffiT 

ntC^L. X1K (1) (IEDM 94.P61 ) T«< 
««©®*iffi/h*«Bl^«t*ffi<!:LT, ST I (Shallow 
Trench Isolation. JJTF h U>^t.v$-&) 
7 7 y ->a/t ij JCilffl Lfc«ii*ffi*<ffl3g$nTli 
^>,, £TF. f©NANDl77'r>a^t l Jffl^t l J7 

[0 0 0 43 1 111 XSR (1) T'li^ni^SNA 
N D SI 7 7 -y -> 3. ^ 1 J <D * ^ ' J 7 U"f © ¥ ffi HI S: ^ 
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k i «k im >sir b7>z/7>*<Dtf- bmm. 2 a 

^M«KS«, 5HFK>m 6ttV-Xffl«T 
[0 0 0 5] u0)NAND777ya/ : EU^/ : E l J7 

i^y- hWjfiOtMfcO^'J h^>> ? X^ (^^TH 
161) CC0h^>> ? X^^J<7)--^iS{C«jgg$nT 

^ftKPSTTSX MJ >^IBtt, M/>fTTl««3(: 

-f>««5{ctt, mfticgMgt-sx hu>^WTfta 

>U>^TSIHT5tJ*lBl^tt^»fi«i£«««l 0 3 ^rRS 
TTh7>y7^ril:M$nT^^o a>H 

p-^y-hcGii *mmmm (^0^) s^l^d 

^rpJO^U h7>yX^PlT*Ift$nT^§o 

[0 0 0 6] 02 (a) - (g) tt, SR^t'JTK 
<Bft«iSiBSS:^-ria 1 *(DII-II»lc»^jfc»rH0£ 
^i~o 02 (a) t?tt, y'j3>ISl0^Sftt§u 

1 lS9nmi«*««. 02 (b) Ttt, 7 
D— 7^>r>i/y-hFGi:a*Poly-Si X>y^>^ 
vx^tft-SS i O2 Mli^C VD (Chemical Va 
por Deposition) ffitftCctgjBjcK-r*). JsE^^^W^^ 
iitCU^X — >£J£l&U ZL<D\/z/7,bn$ — y 
m^(hlTiIK7^>«l:x 7 f>m, - 
ntCctO. ;7D-^>^y-hFG£&£Jf 1 2 £X 
y7>{f^7>{7 1 3 <h(0«Hfi**X h 'J >tf<Dmjj&\\Z 

[0 0 0 7] 02 (c) £>£tf02 (d) T'«> hl/> 

^mmttMZftu?* s-r* y^y^yu-^^yif 

h F g ihttSH 1 2 (t^p^ct) h >*;uy- hBKfc 

Stl 1 *»*LS/Ua>»Sl Ofc^ffllCBfflSitifc 

y'Ja>SSl 0*^£<DRSfc^*x^>^LT 
M/>fT6»«fS (02 (c) ) o ^(DhUy^T 

y\) a >S1S 1 0 7hU yt?mT*tt 

WAtfLP (Low pressure) -CVDSf l:J:o 



fc5T*Brr* (02(d)). 
[0 0 0 8] 02 (e) Ttt, C CD h U >5PT 

y^tt*i:iOIIOTW. £<&s i 02 *<0»»«i 

«h, g(iM^n^>n > h D-^y- h C G 0 

n>hn-;py-hCG<h, 7o-f^>^y-hFG 
S fctty U a >Ifi 1 0 ©B©SlH:Sft£t4. Lfc 
**oT* S i O2 &<Dmm% 1 4 *X7?A*7^7t^i 
tt, 7U-f^ ytftf— V F GOfl^&AiS&^^il^ 

(1) tc<tn«, £<2X-/3V\*y ^tcj;oT, S i O2 

%<r>mw& \ A&yu-T^ ysff—hv G<Dmffifr*o 

[0 0 0 9] 02 (f ) -f>^— #U (Interpol 

y) JfiSIBchbT, #J;UiONO (Oxide-Nitride-Oxide) 

IlS^SMIt^o 02 (g) 0iJ*_«tf 
U1M K (Polycide)3M*6fc:£>=i> hP-J^- HCG 

Gd:ft§il6±l:, 7tM/yXhW->^, 7 
D— >W-hFGi:&§I 1 2 f^LLfi^S^ 
l^l:S<7-f>«l:Mti)o ^UyXh/^->$ 

VX^tLTK7'fX7f>^ff&K 3>hD-;u 
y-hCG*MtSc COK7-fXyf>^B, T 
ffi^ONOil 5^J:^^n— 5V >W~hFGi& 

\z. j*^E'J h^>> ? X^r<h{c^@ib^:^^"t?^a- 

bmttez>T)m-02* (ad sift*a. mig<D77 

[0 0 1 0] ±fEtf)$!aiC;k^T, ^^Uh^yyX^ 
<D7**MZ* n > H h C G 

<£>/\°^— -yif?^ > 1 6 ct^D — 7=-^ > Zftf— hFG 
— ->£/^f >1 2cD^gI5T^{C^$nSo 

l/>?T^7D-r>f > iff — h F G fC^tf L T Eil Ela 
®^#<£>$&ffi^) B\ x^ft, y^it>(C7tMJV 

TftS^^o r^/N°^->X>i/(7D»ftK^^Fch-r 

Set. ^t'J h7>yX5 7 (7)ffiS^M ; e4F2 Trf 
U yt?Zffif&-TZ> 1 6<@<7)^^EU h^>vX^(C2OC0 
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ck-g-5. 5Fi NANDi!777ya^ ; E 
U tt. SIR H 7 >iS7s?£&Gft(OnmWj:±.)UffimiZ 

S0^.T. ST I EfjgcDNANDiy^-y^^'J te, 

^ u -tr ;K©Eif a« y * h u y if ? y ■< <Dmmm.& f t 
ftssct*?). atttt-fc-jufisaw* i of2 mmttez 
n o r si ic*r l T^*s^ffi©^/j^iifi£ $ nt n a . 

[0011] 

(1) (C^^nX^-SST I fifjg<DNANDl!77^ > 

#*2&£. ^lfC, LP-CVDS!;i5S i O2 fffllg 
^#3 1 4Jc«fcoT h l/>5PT£««6^7cl£©x-73Vt 
2/^ (02 (e) ) i:i5HT, i7f>Wh7Wj; 

•y ^artnib-p^T^. 4©X-y?/\*-7^M 

— 5V >iff- hFGSfcHyija 1 0 FbIW^S 

[0 0 12] &2.<DWkm\t, fgttlcHtS^ro-!'* 
±§BLtNANDi!777ya^ : & l J©7'ntX7 

>i/x*\$. yu—7-A >ir?—YFGii*:<Dm.T<r>n^ 

-5. Z.(Dtz<t>. 7n-f-(>^'-hFGfflSil:<t 
0. <&-5W*ii:S&3Jc h>*;py— hSHfcBii llc^ 

[0 0 13] $ <=>IC. Xift (1) ©Tj&Tfa. ^tU7 
K ©MS? h 5 > ^ ©»eEic43 V^Til -So 
g&h^vX^lC^Tte. ^'J \-y>V^ 

>^y- h#»i6<fcft* ;:<!:«:»»* -5fc«&K. 7D-f 
-<>ify—hFGizmCfim<DimS<D?oly-S\ I<h3 
> hn-;uy- G £|H|i;|igJf© 2 Jfg ©Poly-Si If 

li. 2t3©Poly-Si ^$5g*§-r-5/ci*IC. lH@©Poly 
-Si Btt. ®S. 7- MJ>^;T<tic#tiJ-tt--ri;:n>ho 



©Poly-Si »<!:*gl6-r*#5W<fce>n*. L**U ST 
IflHSiLfcXitt (1) ©TJSTtt, 12 (c) iZm? 
±•51;. 1 Bg©Poly-Si JI 1 2 5:7Xy<!:lT hU> 

^T©»jsK*«fTt)n*fc«>. &mmzm 1 tc^-ratR h 

^vX^ICfe^Tfc 1 Jig©Poly-Si M&ilv 
^iH4*^f*. Z\<D 1 lfg©Poly-Si I^ffi^ns 
£<htC<i:*>fc^T, MJ >^T? 1 «Br©JSI6 

ifl*Zi:izmm-?Z>Jj&iP!&mi:t£Z>. L#>U XS* 
(1) Tte^©73i£tefB«c2tlTt^;S^. 
[0 0 14] W±cfcD, XSR (1) CStNANDS!7 

[0 0 15] #5SWdU i©J:5tt*fllK:«*T/j:a 
[0 0 16] 

#IB*«B©«it*ftt?tt. 7D-f^>^-hCi 

■f&W, 1 ©*«JB£fT*fctt?i|#ia]©4>&< <h fc-7575 
fa(c#»T£/^;fc^T^f&U Ml 1 O««JR0!>^-nimffif 

mmmttbizmmyn-Tj zsifif-h&mmttt 
2<Dmmm&. m$z&i<Dmmm±izmm.&3izmm2i£ 

T^b. S^2©^Bi:flfffE*6^_h 
[0 0 17] ^l©^^g<t^2©a§mBS. 0iJA«7 

iiA/fc*«. P*m@^©^< tfc)t#J(zx-7 5 L >^7C. 
[0 0 18] $S2®#«S$Mf l09««J|J:O4iJ[Z:<^ 

* bVVif?-?* <DB9MRnm-vm< — if t 

fc, fl&©8F38fc;&J££LT. « 1 ©**H*«krX» 2 03 
j@ffi^©^fiK{c*3liT. -5-©'>yj;< tfcfsjn^— 7j©x 
yT->if-?7>i7ni?->$:iZmi/yi7$:m-TZ>yx 
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[0019] u±<D*&wiz&z>*mm2mmw.<Dm& 

5P > if -7 7. £ £ b T h U > £ -5 © T S T I #§jg 

- 1- toa& o mx#<£ 2 (Dmmm<D±m& £zfwme> 

j^y-K«fi^0®*«^2CD 
[0 0 2 0] J^_t©i&9J3T*ti, /^EU h7>y^^^*7 

y- hma^BEsns^icfcjgfflnj^-cfes. d© 
y-h««©»*»ciRu. m&m*¥mfc&m± 

U saM^>^rt*J:(^lttBB«ttJB©»(ilBI)ISrt*tt 
©l»*JC«t0*Ui-r*^*#3i«J:»cy-hitti|»BtSr* 

[0021] d«m-s©y- h«a«js«cigfflBii6tt 
*»»cy- na»ii*^UTy- h 

[0 0 2 2] -7?. S«?h7>^^»C*3ViT, llffl 

x^cr)^j(coi,iTBiifB^2 (Dmnm&Mis.-f&mz, m 
^ic-r-sdtan?^*). gi2©at£mji©^ 

[0 0 2 3] 



ffi(CCH>T, i:;U73^fcK^te&< NOR3J3?T&oT 
*><fcV\, Sfc. 7 D-f -< >^'- h^tt y J 

tt. ST i«jfit:«fc*-t;i/ffi««)li/hfl:*«H?)S<. y 

iilsNAND^yyya^tUl^lCiflT*^. 

[0 0 2 4] fg 1 
03 (a) tt. *5Ei©^l^lWCi5NANDS7 
7-; ^3.;*^ U©g9M8j££*t-¥E0T£>!K El 3 

(b) fi. 13 (a) ©III -III ttlCftofcttEKBrS 
0T&-5. 03 (a) tt. ^ifflfSftSS^t'J h 
y>-J7*5><D l*CD=l> hP— ;py- hCGJIBSrHB?)- 

*>. 7* h u y^77^ <D»M#F<Dy-f >iteix^ 
n. ~© h u>^Ttc*tu mcy-f >$gti7>'<-xm 
s*a^n, :«) H/>fTt3> hn— ;wy— hCGi; 

'Jh7>y7,^?iJ (Xh'J>y) *J»jsK$n. 7hU 

>y©-77«(c f k >a*j h 5 >s>**a*«tt£n. 

h3?&«SaW&nT^-6. 0 3 (b) CStBiMi 

-x-r >yy-hFG±tc* mmmmi 5 (onoi 

tt. 0 2<Dfif3t5©^^i:l^1llT*^„ 
[0 0 2 5] ^BJtc^^NAND^^^-yi/i^^E'J 

^0i©«E*co«-&ta^-5©«< 7n-f-f >yy- 

hFGg|5^-t?S)-5„ -r^fc^, 0 3 (b) IC^-f<fc5 
(C, 7D-f>f>^y-hFGAS, 7thUV^77-f 

©*«B#F<o«£*rT*S6i*«JB2 o<t. rai;<* 

^fE^F©*s$#L^l©#ffiH2 OT^SEifg^lPl©— 

nti^. Po^ms2o, 2111 ->u n> 

*®|SIi;W«tJ^. ?g^ttX-y5 1 >ySKIt^i:nfd;H 
S/5£S*e^WW^e.&S. SifI2 0, 2lOf B 1i: 
it. m 2 21ttfe ICTJB«©« 1 ill 2 0 $ 

M3x-7^>yx h7/^i2 2**iraiTi^. x-y^ 

>yxh7A12 2(l Ift5"j3>. Slk->U3>§ 

©»^*^t»^$n«>. h u>^Ti*iicffl*iAsnfc 

*6»»2 3tt*l#*JB2 0©±BS^iS*T?aiU. d© 
4&l»«2 3±l:Xyf>7'Xhy/tI2 2^MffibT^ 
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[0 0 2 6] -2^1:. uCDJ;^aMONANDl75 
S»Wffil3(C»oTIKBJ-r^. El 4 (a) ~ (c) ©I 

gf4. &&m<Dm2 (a) ~ (d) 

h>*;py-h»fl:Ri l±lC70-f-0^y-hF 

Mfc-rz. zoffim/^z-y&T*? tux o. 5*im 

SffiCOjf S© h U>^T£^(£U I'yXhA^-zl 
3S»*«. M^^TrtfcSKJfclSffcU LP-CV 
Dfe*»C«fcoT*ffc'>y 3>fc©*6W»2 3 £J?<i£*S 

EOS (tetraethylorthosi 1 icate) ^J*jIiR£*l-5. fi£ 
*#jT-{i. 7D-r-f>^'-hFG < !:/ t i:?.I12©I 

\£&®l<tZ.tb\Z4 0 0 nmiMSTSS. ^tl(C*f 

112 0 ate. mm±. 7D-f-{ ~>t7tf— V F GfflTi 
(^1S1I2 0) ifcafc-rSTT. «-C«»;*ft 
*=] > h D-;i/^- h F G ta«wic*«*s^sn«: 

hFG£&*Ji (8lill2 0a) ©J¥;*tt. fisjAtt* 
-1 0 0 nm?S)tT+»T-*^„ 
[0 0 2 7] 04 (d) Ttt. b l/>^T£«s6&tr£: 

a?xc:*t issnfcgsfcv u 3 y&vmmm 2 3 ©3i®fflij£ 
w-mit&n&o. z<D¥-mit\t, it^wmmm (cm 

P) J t IJ C M P 1 1 7 f A' 7 41*.^ 

Un>*0Di(6»«f2 3#bl^>5PT*icktf?glagmJf 2 

[0 0 2 8] EI 4 (e) T'tt. gffcv U 3 >m<D®i&M 
*.«3 0 nrnSiffifcglL. croK 7* M/yX h/^ 

5-f ><hX^-7.<7)i|e^»#Pg|?-FTffe^)¥ffX h^-f 
7 p «rox->?>^-7Xi7S2 2*«. SlifI2 0i:» 

3. z\<D*—rt7y7ffil3~ &©EI4 (f) (Dum'&lz 
illti2 0^«BtC®ttib^V^«lCl8^$tX-5. $ 

12 1 t©ftjttffl«*»5g-r<5fc». SifI2 0, 2 
[0 0 2 9] EI 4 ( f ) -e«, ^ 1 2 0 ©SffilC 

m<m-DT^zmkm&y y«t <hf> m<Dx.y?->{f 

^{CiOlXOI^^fc^. g§2 35mff 2 1 tfc-Stf'J v-U 
3>^©ISi£/ijclSIU ^01^7* hl/yXhy^-y 



KtcJKJ5KLT**SB 1 2 0 T^HfcSttSLfc^tt 

4±(CMffib, X-y^>i7*VX^7^2 2 ittC^lil 
mil 2 0 0«BSl9fc!i«TM^n5. 

[0 0 3 0] El 4 (g) Ttt. WAtfONO (Oxide-Nit 
ride-Oxide) M^&ft«>t>mifi«Rl 5^±M(cb£^-T 
*. El 4 (h) Ttt. MZ.li# > )i/V3>&?t\3.#W 
-f H (Polycide)^^t>7i^3> hD— hCGite 
5H6*tii:W5. n>hD-;py-hCGt 

^5I16±l;> 7*H/yX(-ffl/^-y^, 7D- 
r-w >iff— h FGtc*fLfi3£-r-57jffil»cg< 5^ >*K 
iCJgfig-rf). ^©l/y7hA^->^7X^tLTh , 7 
-f X-y^^Sfrfc:^ 3>hD-M-hCG5M 

5feJ;y:7n-T^ ytftf— hFGbmmizjjy h£ 
n. CWSSJfl. El 1 fc*-TJ;e>(c, ^^'Jh7>yX^ 
rtlC»(tbfc^fc-6T?7D— ^-f y^'-hFG^f 

[0 0 3 1 ] £A«©IS. E|J*.'? i -h*3<kO'hU>?T 
A (A 1 ) 12815, 

7 y ya^t'J ©$Si£75r£ t |S|«T?* * . 
[0 0 3 2] £43, ±IHSR^T«, SI 1 20, i 

2#fI2 ll5j;U;i7?>y'7hy7I2 2H 7-f 

>t^^-X©«3&««f{ftlS»Ft?**¥fTX h7l'7 , t)c 

L-t^/^TJ&Sa*. ^BJT*(S> itlb3Offl!2 0~ 

<. Sit. *<D«fc#«IBjmclR5£Snfc^. 
[0 0 3 3] *^Bgtci3^^X-y5 1 >^X h •>>:/« 2 2 
tt. I2W112 1 ©'>&< ifc-TjSSgBJCifgL. 12 

il§2 l ttfci;Iiitl2 0©±I$I^Tun 
fc£J;H. C©fcs6. X 7 f>y'7h77 p i2 2©M 
tt. 0iJA«{iffi->-7 r-ffiffSrfflt^dtlCtoTfiPfiSIS 
S^F^TWX^— XiHTff^. X 7 3 1 >^h77'I2 
2«tjg2MI2 l©*§7Jf6j©MSSgg|5lCS-r«.J;3(CL 
Tfe«t^. C©i§-&. I7fyy'7h77'i2 2tl2 
2»®12 1 ©S*ati$-EI4©*-&©^7j-<!:-rn«. EI4 
0«^tiqi;SBlii*H2 0<h^2^m®2 1 i©}g(te 

[0 0 3 4] fB2««JB2 1 ©JEM&TJ&te. 7^- 

4 (d) ©©fe t T^ffilC^tliLfcmi«lg^2 0±IC. 
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iHj-tscogs 2 mnm 2 1 &M^fi:J;oTMt^: 

[0-0 3 5] KiJC^TSt^JfiWKOHifi^rjiTftt, 
ftSt*^ 3©«ffiffl£l*SL&#e>fTfc3¥fflfl:©IRK: 
SgligSll2 0#X hyAtte-SOOT, hU->5 1 T(;ffi 

tt>ik&nz>mmvo2 3»$i$vi2 0 t hi; 

CCDtztti. ft.$:ffl<D£.v\Z, ^e^J2 3»ffl 

yy- h f g 1 3 > h n-jpy- h ©ift oiaii. Sis 

CGi. 7 D-r^ >5 f y- h F G S fcliv U n 
[0 0 3 6] 7*hUVy'77>fJnieflCj;o 

xm2ism^2 1 ^i#ti2 0 tmcm-cmtiiisiz 

V^-a-lC(4. l7f>^XI-7 7 , |2 2^ft$«; 

ffcfr^ I'yf>^h77"12 2^^tfcSi 
fg2 jgttJf 2 1 £x-y?>;/-r3£:, ^c0X-y^>^V 

>yy-HFGt3>hD-J^- HOIS 

[0 0 3 7] m 2 HiSff] 
15 (a) ~ (c) *^BJ«^2^0i|{C#^NA 
ND^^ya^t'J ©§Si£i§f§©-SB£*-reerB0T 
-©0 5 (a) ~ (c) «, ^l^JgPJSr^-riH 
^n-?*l04 (f) ~ (h) (C^T-So 
114 (e) fc*fJfcT*Igtt» **«S«K:«#ftbtt 
Sfc. 05 (a) ^DBuWIflU 04 (a) ~ 

(d) tHUtffcO. IliTWiJWlttWr*. 

[0 0 3 8] 0 5 (a) Ttt. ST. %lifI2 0® 
iiBl:I<SoT^2.1«^77i (HF) IM7 
^>^«K<fc98l9l*V>fc». ^2S112 4i/i5* 
ij -> U 3 >f OiS 3 0 0 n mlg0i L, d»M±(C 
0*1+&:7:* hl^X NA^->£ffi*J5rr-5. 'CD "7^ 
hl/y'7, hA^-Xl ^l^fi2 0<h^i;7tN-7 
X££ffl<^T. 5-f >tX^-XCD(B!!|S*ftiJfF-C* 

Mi&l,fZ7* hUis 7. \~ — 7> 2 £l,T> #U 
>-'jn>l£©lgl£X-y5F>^L. $29«12 4£J£jE£ 
T-5o -©X-y5P SDXEOTffll^(CS-&^COe 

s^^#*-r^>g)^* s x-y 5 i >^4>tc^t-r-5<i; e> ic. 
w a tf x y > ^# 7 © m.mit m z mm l tmfi*> 

H. 0 5 (a) tC^-rcfc^lCX^^E^-A-Ptt 



2 4®6t)*M)Jt4i;. fcSgfgCDVX^^b-e-XU 

[0039] *mas««j«tw«c. *raie» 

«U5£fflKjS«IL (0 5 (b) ) . n>hu-)V>?- 

1 5^7D-T-f >ify— FFGitfefCtniXUT 
3>hP-^y-hCG5Mt5. flTffiKHfc: 
libt, V — X*3«fctfK U"f >|g^4~ 6 ©fl^fiE. 
BI©»J«. f^hJStiSl.TM^A (Al) 

A'- a- M»»j«<»«)»ia*fT«:5. 777^ 

[0040] **isfifljtt, ss 2 mmm 2 4 co^tc^ 

U 11^112 0l:*tt5^MM^'±i;7n-T 

(D&o\ZZ.y3->if7,hv7°m2 2 «r»(fc L,&< <!: t> J; 
<, $&. »2**»2 4<tSSl*«Ji2 0<OA**-> 

Sr0-5Ct^-e#-5. 

[0 0 4 1] %3tifegj 
06 (a) ~ (c) H. *^Bj©m3^ig^J(C'^«.NA 

*S. -©0 6 (a) ~ (c) a, ^i*igesj^^-r0 

4(c43^T J ^n j ?-*n0 4 (f) ~ (h) {CjtfJfcU 06 
(a) J:OSffCDIg«04 (a) ~ (d) tl^UTS-S 

[0 0 4 2] 05 (a) Ttt. Sl«ii2 0»7 
hl7f >m ^2^S2 5 tSS3SU->U3> 
^©i^3 0 0nmlMlL, CCDK±(C0^-&«ti7 

* hlyvX K/^->fflM!i. 7* huyy77^i; 
*5^Tfiffl->X h^Srfflti-SdttCt 0, Uv>X b©5 

-Y>*IJ;9t>, x-^— xco*aco77*^h$<7i-5J:-5lcff 

[0 0 4 3] 0 7 11 dCOP#fflt^{iffi->X h?77ffl 

YX^ffl/t^-ySrSt. Sfc. 0811 07CDIV-IV 
^ IC» o Affile *5 t^TA * - XE^WflH 1 £ jSTK91 
0. 09H07©X* hVX^S:ffl^fcg7t^CDI/> ! X 
hA;y-->©¥®0T&3. ft:fe. 0 7£09H 01 

X h©A^ — >it'$5. 
[0 0 4 4] @7C$t7t b-?77 3 0 tt. ^t'Jh 
7>^^5>J**»ric*n*<fi*»C, i§i©7fccDte*a£ 1 8 
8 oafiffiy7?3 l^J^JC^'f 

>«(c2*iBg$n. ^©x^-xge^fstB-rnscL 
tc7t^^ii$-a-^7t^jagB3 2 (a#. s^tj'^x) <t 

1 8 0JS^ffl->7^3 li5=t^^iagB3 
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(cr) m&iz>uz>&yt&3 3-?v7+>^nt^ 
a. • 

[0 0 4 5] ->7^3g^5$T«, 0 8iC^-TJ;-5tC, 
18 0gfitSy7^3 1l;<}:^T, -f-OOTfcjgSBB 3 2 i: 

6 (as (b) ) . mRttft-zyt&mtfmmizi&TTz 

(0 8 (c) ) . LfcA^oT. Ill 8 (d) fc^TJ; 3 

[0 0 4 6] ifflfiffly 7 hSJffl ^T^ 2 #11 2 5 
atX-Sffi^tC^tt-S b U>^T©X7jtCdA<*^fe;*^ 

j5£^n-2>®««. jS7t«P3 3-ev7.^>^$nfcdt{c 

•ric*n*««-Ctt. 0 6 (a) ©HffffiT-j|3<h. $1* 
^H2 0©±I^V^7* h'jy^77^©^PE^F 
«te)fe»5l»BT7»BlrSnfc^&-&T?SB2*«JB2 5 2^ 

[0 0 4 7] ^©&te. mi*M«iB*»C. 
Hi 5£ffi(CB£giL (06 (b) ) . n>hD-Jl^r- 
KCGtSSl 1 6 ^^EtCijtlSbfcCD-fc, (06 

(c) ) . (pRIiNMMRl 5*itf7D-f^>^y- b 

FGttt)icanxuT3> hD-;uy- KG^ifSt 

-&„ z\<Da> hD— ;|/y- hCGtl^Ptlc. SiRh^> 
y'X^©y-Hll, 2fejg^$n^> 0 El 
9fC^-Tfe^^^->2 GffltilCtoT. 
2 OiScktf/^EU h5>->*X^(C43t7^^2#^S2 5 

^X^tC^TS^ag^Jf htt«l Sfc»4 2 tra 

T. Mh7>y73'^7D-T'f >i^y- h#tii<hL 
ft^fc#®Sffi£ffi«hfcoT<A£y- h3B*§753$. BP*. 

MJ >:7*TiffifficD$g*&ffln>*? h^7>L 

Tl2itI2 5ty-h*«lSfctt2tglS-rs^ 
a^SffltSut^TfS. &*3. 7-7fe±^KU-f 

;us--7A (A I) ffi^. si—A— n-hK#tf;«P. 7 
7«r>a«'J £^j&£i±5*T©ft!}©tgXgteft*r£ 

[0 0 4 8] *3?BJfcl. <4ffl->7 h»*iaj*i©sif«»«c 



$ 2 ©#^11 ©M75tC>gffl-f £ C £ fc HJtgTifc-So 
[0 0 4 9] 01 0«, {!][«-> 7 hffi«r»l©i*«»© 

-cabs* Hio (a) ~ (g) ^-n-fngi 4 CO 

(a) ~ (d) t±tfa4 (f) ~ (h) K^fST*. 

z\<n^wmx\z. 010 (b> Kij^-c. ±a>Lfe&ffl 

•>7hMfflW, I'-yXh/^-yUilllfl 
2 7t©«I;^->S:Mt5. ^*ltCJ;9. 7* b 
U 7 ^ 7 7 F J; 0 /h3 ^ 7-T >dT, FJ; 
0**ttX"?-Xffl©»l**JB2 7 >if 
$n-5o L-T. 01 000^I?I{Ci3^T, C©?gl 

jg^ji 2 7 (om^'biz-^tDitx, %2mmm2 i&a# 

®7t hUV^77^iBlSf5ffl^TMT5. £© 

te<Dx% z.tuz£vwnmnm2 7 <D±wtfmt>nz>. 

fl&©18. HI-6H10 (a) , (c) , (d) , 

(f) , (g) mt. m4(D^immm<om^tmmx 

[0050] ana, ffi«->7 M££fii ©31*11 <t 
te 2 (Dmmmvmjj izmm Lftm^m^mmmm^-r 

^0001 lck0Hfr©Xg(C*3^T, 010 

(b) ftffi->7hMffl^T. SlitI2 7 
h'Jy^ , 7 7^ro«?#fE#F«tr)/h$t»7'f > 

id. F.fcO^&X-'*— XidT^-r-S^iT-afe-S. 
©Sh hl/>5 L T60Pfi£, «&&#|2 3©iU&iA : *i5«fcZ* 

^Mitzn-Dtcm. m & tmmizLx. w,2<»mm.m2 

-7STML (011 (a) ) , trpmil 5 in 
>hP-;uy- hCGifc-SIKl 6«l, inx-r-5 

(01 1 (b) , (c) ) . zw^mmxiz. igicDjg 
mm 2 ©agmiira^n-^titc-^T&ffl ^nstfi 
->y hfeici^T^-f >d^77f6]fc->y h£ti-5© 
x\ m6<D*mmmmwzmi o<D9t<r>^mm\z\t^ 

$2Ii@CDVX777'f ;* >K ©=&«*<* #<SgliS 

n >*«racDS«iktt3 L ir *JH»J*«H«©ffiatM5 2 # 
«t-€-^«t>*n<h*»Tf#«*«. ^©«»«rn, ^i# 

^ < WL-fct z> z. t # -pimx& S . 
[0051] &>±i£'<xmttnmmisj:zt%iMm\z. 
n2mmm<nMmzi%L. ii>sfii;sT57x^7 
7-f^>h©M^4i;7D-f-{ hffijfioit 
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£ 2 nsfi^iTtt, m 2 *?n/f 2 4 (D^-nrnt^mM-t 
[0052] m4mmm 

[0 0 5 3 ] 012H #*ffi0SlC«£NAND8!:7^ 
(a) - (d) t?tt. H4O8l*l«<0t6teKH 

*aii*i8T, H/>fT©»ii, »»»2 3<z>««e> 

2 (a) ©->>j3>lfil 0aBJCfiKK-rsitft->U3 
>»©«S«2 8lt ftTRit^feOTtO, 0 4 CD 

[0 0 5 4] 012 ( e ) ±ffi«lttJi 

U3>I«1 0iM^SftIf^77S^©X75 1 >^ 

a*tifc*fij&«i 2 3 it* mmmmm 2 8 ^titts 29© 

*h>*;i/y-Mft»«i i©»j**tf5 (012 
(f ) ) . 

[0 0 5 5] mi 2 (g) Hi, yu-^j >iftf—b 
FGiftSKS, l»«2 3©ggtB«»tCJ:SIH{BSIHI 
£^±fCffl#&£f<J:5tCbT3 0 0 nmgMt^o 
:icDg|£> 05 (a) ©»2^J««i:n««:*ffilc:J:o 

»2 3 0*ffl«#±K:»ttT*C£i:£*. t<Dm*. 



[0 0 5 6] 7P-r^>^y-hFG 

toftl*. u^T, HI 3 (a) [iitti2 9(7)A^-> 

ctot, 7n-f^f>^-hFG0Ti»:o^ 

7P-f >f hFG©/^->->^ffl 

hFGOr)±^SK(C^^T, ^7-f>tiSFJ;0* 
^<^^— ^<B**F J:t)/h$<"r^)«^T*«>o Ell 3 
(b) tt, igK4ate«2 9 0V^->x>^fc:<D*ffiffl 
y7M*Sffll^u<ti:«tot, 7 0-f^>^-h 
FGlZ-D^T, ^:<DTm%$<Dy^ >g*F«tO/h3 <X 
^-XigSrF J; U -bB«B<^7-Y>*i^X^— 

^i|S*<ht)^Fti-^»^T*^« 013 (c) tt, « 
ttJf 2 9 t7D-f^f ytff— h F G(0W/^ — >X> 
^fcfiffly7haSffl^:<i:i:«J:oT, 70 — 
y^-hFGi:^t^ -€-<7)TJfgBc7)^-r >ts£Fcfc 

[0 0 5 7 ] EA_bO*^JSfi»J^)iaWH7P-^>< 
>{ftf— hMm<D**:V hyyyX^^tt^NAND 
M 7 7 y 5/ * ^ »J {CD I >TfT& o #55 tC J: <5 

T, **««©«ifi*ffitt, MNOS (Metal-Ni tride-0 
xide Semiconductor) , MONOS (Me t a 1 -Ox i de-N i t r i 
de-Oxide Semiconductor) <h &fft<D^F»5Stt8B»* 

?JflBT**. £<&»^ 012 (f) 

saniinsn* stai2 (h> <d*h«**ii st? 

D-~r^ >^y- hFGt&5I16 ©*«ttff tttott 

[0 0 5 8] *^J6fl»J(Cctn«> &»«2 3<0±ffirt*¥ 
Sftt;:«fcoTfiioT^5£<fcj&>6> *6*^2 3J:0±75 

CDi5Ht^Hn-5o Sfc, h>*;uy- M6SI1 1© 

1 ^^^x^tcfis^^n^ c 
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*^fiKT#-5Zl<h^6, 6£iJ©S)lli£0!l©<fc51c2^>©ili 
*JllH©/i*->XU©'C.«;ft*fc<, xScD^aSfbt.nJ 

[0 0 5 9] mmz. *%W\Ziz l rtZ>'MtR.V7>i?7si? 

tt*ORHT?J6^fc«t5K:. S T I lZ£.Z>m?ttMJ3& 
TH7n-f-{ >;yy-hFG^hU>fT©X7?> 

>$ry_ HFGt&*Ji3J«ff*iailc»Br3n» ^S^OX 

fli^y— h*ffis<tMi6S-r-&ci:ttffli8-efcofc. ;r© 

g*s75?*tt> sg 3 mmm&>9uz<b±T<Dmmmz$s^x 
mm-*imT°&z>. *mw<vw, i ^ie«*j;rK 

Sg2iS*Jf ©«li#tii£*rLT:fcD. TIDOf l©i 
« H «* fx * m » - # Wr 2 n h U > ^ T © X y > ^ V X {/ 
tUTffifflSnSOT. ±Hffl©i§2©j||mJltefT7j|S] 

HCV^i'/'S?- >IC431>T, 0 7 ©£D< SIR h ^ > 
^X^SUSfcVT.*;/^ S^ClckoT, 09fC^Tcfc 

Mf-7>^^CD7n- 5=-^ >i/y— bMitn 
JjfalZftmtStlts:^. — #, ^4*J6^IC*ViT«, 7 

©bl/>^T©X^>^VX^«$i!|4B2 9trfeO. 
7D- 5V >^y-hFGff^HUtCgElChl/>^T©« 

h Jf ^fT^ftfcfrW^n&t^ck 5 K.T z> Z\ t.immt.13. 
[0 0 6 0] 

ffiw<D%tm] zi±m.wisT%fcj:o\z, *mn\z<&z> 

iA*nfc*e^©±ffi^fi5A-5d<h^T^. ^-©±*#j 

^urr-s^n—?^ >^y- hMftt&mv>>±-tz*m 
- bifim i ©»«BfcjB2 3f«jBSfi4aT»j«anfc 2 

■M8ig<0*£. l7f>nh7 7"MMStfc0. 

±i#j©m 2 ©#mn£TH#j©SB 1 ©igsdcfc 0 me 



^fflT^-f * > h-rni? tectum 1 ©ntgciyf 

[0061] 7D-foyy-h^i«iiffl 
k $ n-s c <h e . ^©^ta* i»it $ nflitt 

[0 0 6 2] tSZiZ, «2i»«»*«fe^*Ji«l3ft©70 

Jiltftffl^n^^uiA^, «1R h^>vX^©fl2 
J5R««Cfel>TfT*lR»C»»fU«:^Cli:*«T€r-5. Lit 

MJ >yiB-C-«LTfTite-5«2»««<!:3> hD-;U 

[0 0 6 3] ioT. *5gBjtcJ;0. 

mi;&i±moi%-m^ < . ^fisttcantsT 1 

©^»(H«|jt$rWr-5¥««:feitSS*ti«-r-5d<i: 

[Ell] 01H ffi*ONANDl777->a^ : E l jro 
^ ^ U 7 U"f ©¥ffi0T£>£„ 

[B2] 02 (a) ~ (g) (i, llffl^tUTK® 
*«ifiiie**-rBl 1 +©II-II«Ci»ofcWfiSHT?* 

-So 

[03] 03 (a) »i, *»W0il*IWl:«4NA 

£. 03 (b) t±. 03 (a) ©III -III 
«i8S»fffi0T'^-5 < , 

[04] 0411 0 3©NANDS777->a.^ : EU© 
^«i£i§e^*-r*f®0Tr*«.„ 

[0 5] 0 5 (a) ~ (c) tt. *3BW©«2*«S«tC 

t£ * n a n d m 7 =7 -> j- a ^ u ©siigjig © -gB^Tjj-r 

[0 6] 0 6 (a) ~ (c) «. #5E9i©Sg3*i60i|»C 
S5NANDS77ya/ : EU ©(Kiel©!!© — R&£r7K"3~ 

[07] 07«, 06 (a) OIITfflMfii->7h 

©X* h7X70/^->ITS5. 
[08] 08tt< H7©IV-IV»tC»^fc»fiBfC*^T 

[09] i9il |7CD7*h77^*fflt>fcIMffl 

[010] 11011 H3^J£#J©^<hLT. fi*-> 

x Hri?:^ i ©#ii«/^->«i:Iffl Lfc«^© 
^ Kifi »S Sr *r »r M 0 T? * . 

[HI 1] HI 1 il. i3*M©tftLT, ffiffl-> 
7 hteS»loaiajB<l:»2©3»*Ji©p*tcjafflLfc 
^•&©^$aiiil?SS:7KT»f®0T-S-5o 

[012] H12tt. *56W©^4*J6«lHC«*NAN 
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[0 13] inn $&3mt&mo%.i&m&7ji?7n- 

7-4 >tfy-b&tfti£<Dmffim-V$>0> HI 3 (a) it 

0i3 (b) «. mumon?- 

(c) tt. tftii7D-f^>yy-hiK*ffl/^- 

i - h* u-r >as? h ?>i>x^oy- h«, 2 • v- 



1 1 ••• vy^)Vf- bmmm, is-tos 

1 6 -n> hn— bttiZM. 2 0, 2 7- 
^1^«^> 2 1. 2 4, 2 5-S2MI. 2 2-1 
■yf>^7h7^I, 2 3-iii, 2 6-7* hl/y 
XKOif/W-X 2 8-»i, 2 9-ittI, 3 
0-7* KX^, 3 1-18 0Mffi->7^, 3 2- 
JtajSBE, 3 3-jE^gC. CG-3>hD-;py-K 
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turn [us] 

30 30 7* h?X» 




(15) 



0-256399 



1 0] 



[011] 



2,1|F Fi 21 21 



(a) 




(a) 



<b) $r>F. ., 2F . 

H\ \ S 




11 11 11 



2311 23 11 23 11 23 
(f) ^274^27^15 




(b) 



23 1 1 23 1 1 23 1 1 23 
(g) 27 21 27 2127 21 16 




23 1 1 23 11 23 1 1 23 



(c) 



F< F> 2F 




<a) 




(b) 13LLLZ 



t^Hi 3 ( f > 23 11 23 11 23 11 23 




(d) 



™v ™1 1\™ 




FG 


FG 


FG 



23 29 23 29 23 29 23 





23 23 23 23 
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[013] 



F< F> 




